This report describes a paleomagnetic study of reddish siltstones and sandstones within the Middle to Upper Devonian Catskill deposits of New York. The results of this study enable us to propose a resolution to the apparent discrepancy in North American Devonian palcomagnetic data on the basis of paleogeography and to discuss the relevance of these and other late Paleozoic paleomagnetic data to the formation of the Euramerican supercontinent.
GEOLOGIC SETTING AND SAMPLING
The Catskill area of New York has been regarded for over a century as a classic region in which to study the Devonian conglomerates known collectively as 'Catskill.' These predominantly nonmarine terrigenous sediments of Middle and Upper Devonian age extend to Pennsylvania and the Virginias, while they thin to the west and grade to marine equivalents. The semilenticular form of the deposit and its great thickness reflect accumulation in a progressively subsiding foredeep or exogeosyncline within the border of the early Paleozoic craton; the sediment was evidently eroded from source lands to the east and southeast raised in the Acadian orogeny.
The complex intertonguing and intergrading of Catskill strata make regional stratigraphic relationships difficult to unravel, and various interpretations of the detailed stratigraphy have been proposed. We follow here the subdivision of the clastic rocks at the Catskill front used by Fletcher [1967] and essentially followed in the geological map of New York [D. W. Fisher et al., 1970] . This interpretation recognizes cyclic sedimentation alternating between red bed units and dark gray shales and sandstones. The red beds form large tongues that are thickest to the east at the Catskill front and which pinch out progressively farther to the west going up the section.
A total of 46 oriented drill core samples distributed over nine sites was collected from within three red siltstone and red sandstone units in the Catskill beds: seven sites were in the Upper Devonian Waltola Formation, and a site was taken in both the Plattekill Formation and the Manorkill Formation, which are of Middle Devonian age (Figure 1 and Table Al ) [Fletcher, 1967] . Generally, two specimens (2.5 cm in diameter and 2.0 cm high) were obtained from each sample for magnetic measurements. The strata sampled were nearly flat lying, with bedding dips of less than 5ø; structural complications of the late Paleozoic Appalachian orogeny, which resulted in folding of similar beds just to the southwest in northern Pennsylvania, Thermal Demagnetization Studies Figure 3 shows the change in direction and intensity of the NRM of representative specimens with progressive thermal demagnetization, plotted according to the Zijderveld [1967] method. These diagrams illustrate the range of behavior exhibited by these rocks as the result of heating, particularly to higher temperatures.
The low and intermediate temperature characteristics are nearly the same for all samples. Initial heatings produce a change in direction, often accompanied by an increase in intensity, resulting from the removal of a magnetization camponent which dips down and toward the north (Figures 3a-3c) . Although the directions of this low blocking temperature magnetization are not very well defined, they generally conform to the present geomagnetic field direction, and these components can be assumed to be of recent origin. Above temperatures of 150ø-350øC the trajectory of further demagnetization tends to be linear toward the origin until little magnetization remains after 670øC (Figure 3a) . The high blocking temperature suggests that the carrier of the stable remanence is hematite which occurs as small aggregates and as a coating and cement around the grains. However, most of the samples studied did not show this continued linear decay to near the origin in the higher temperature range of demagnetization but rather followed one of two other types of behavior.
In the first type, there is little further change in direction, but a substantial fraction of the NRM still remains up to temperatures of 650ø-670øC; treatment at slightly higher temperatures results in what we interpret as spurious magnetizations for the reasons discussed below (Figure 3b) . We attribute this behavior to a thermally discrete component of magnetization [Irving and Opdyke, 1965] in which the spectrum of blocking temperatures is concentrated in a small range below about 670øC, near to the Curie temperature of hematite. The second type shows the onset of scattered directions and large fluctuations in magnetization intensity at temperatures varying from 500øC to over 620øC from sample to sample as the intermediate temperature range trajectory approaches the origin (Figure 3c ). This erratic behavior at high temperatures appears to be associated with a marked physicochemical change in the original magnetic mineralogy that occurred as the result of heating the samples in the laboratory.
A clear indication of magnetic mineral change is given by the remeasurement (at room temperature) of magnetic susceptibility of specimens after they have been heated to successively higher temperatures (Figure 4) . The susceptibilities are generally near or slightly less than their initial values after 400øC, appear to increase gradually at temperatures of up to about 620øC, and then show a rapid increase with higher temperatures, at which the susceptibilities can become an order of magnitude greater than they were originally. Besides susceptibility the reinanent magnetic properties also change after thermal treatment, as is indicated by comparison of acquisition of isothermal remanence and of remanent coercivity of heated and unheated companion specimens. The unheated specimens all show a gradual increase in remanence with applied field but do not reach saturation by 7 kOe, the highest field used. There is a smooth decrease in remanence with field applied in the reverse direction, and remanent coercivities are typically about 3 kOe (Figures 5a and 5b) . The heated specimens, however, are generally characterized by a large initial increase in reinanent intensity at relatively low fields, and although saturation again is not reached by 7 kOe, the much reduced value of reinanent coercivity shows that the low coercivity fraction now dominates the magnetization of most of the heated samples ( Figure  5a ). Although changes in magnetic properties at elevated temperatures commonly occurred, the effects of heating were less drastic in some samples. For example, a sample from site 3 was only partially affected by heating, and much of its original reinanent magnetic properties remained; two coercivity fractions can be readily distinguished by the kink in the remanent coercivity curve (Figure 5b ). Samples from this site had good thermal demagnetization characteristics (e.g., Figure 3a ) and showed only relatively small changes in susceptibility after heating (e.g., the lowest curve in Figure 4) . Nevertheless, the production of a large, dominant soft component of magnetization which is likely to be affected by stray magnetic fields present in the laboratory during thermal demagnetization and measurement is the probable cause for the confused demagnetization results observed at higher temperatures in many samples of the Catskill red beds. Apparently, either hematite or some nonmagnetic, iron-bearing mineral in the rock has been converted during thermal treatment to a highly magnetic phase, such as 
RESULTS AND PALEOMAGNETIC POLE poSITION
The site mean directions are summarized in Table 1 
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.7øE (dp = 2.4 ø, dm= 4.7 ø). Since we can find no evidence of any other consistent stable magnetization direction in these rocks, we tentatively assume that this direction represents a record of the Middle to Late Devonian paleomagnetic field for North America. The generally higher within-site dispersion compared to between-site dispersion in characteristic directions (Table l) Sites collected from Upper Devonian (Du) and Middle Devonian (Dm) formations (see Table A l). Rs is the ratio of samples or sites used in calculating mean direction to the number of samples or sites collected (rejected samples were thermally unstable); a95 is the radius (in degrees) of the circle of 95% confidence about the mean direction [R. ,4. Fisher, 1953] ; k is the best estimate of Fisher's precision parameter; the polar errors (dp and dm) are the semiaxes of the oval of 95% confidence about the pole, dp being along the paleomeridian direction and dm perpendicular to it. The mean pole position from nine site poles in 46.8øN, 116.6øE, ,4• = 4.4 ø, and K = 136. The mean pole position from the mean direction of nine sites is 46.8øN, l l6.7øE, dp = 2.4 ø, and dm = 4.7 ø. *One sample from this site gave a direction (inclination, -6.5ø; declination, 338.0 ø) antiparallel to all other samples; this direction was inverted to calculate the site mean. Table 2 Table 2 ) were based on unclemagnetized N RM, which is apt to be contaminated by secondary magnetization, and therefore are not considered further here.
Comparison With Other Data
Comparison of the Catskill pole with the other middle to late Paleozoic paleomagnetic poles from North America shows (l) that it is near the Permian pole position and (2) that it agrees well with certain Devonian poles but disagrees by about 15 ø with others. Because of the few experimentally reliable Devonian poles available it is possible to average all the Devonian poles to obtain a better estimate of the paleo- cluded. It is difficult to envisage, however, the mechanism by which such different types of rocks (gray-colored limestones (D7 and D8) and the red beds from the Catskills) situated some 1000 km apart in different geological settings should both have become remagnetized in the Permian. In addition, the lack of experimental evidence pointing to later remagnetization of these rocks suggests that some other reason should be sought for the apparent discordance in the North American Devonian paleomagnetic data.
We note that there appears to be a geographic distinction between the two sets of Devonian data. That is, the Devonian results which give poles at lower latitudes were obtained from localities from the coastal Maritime provinces of Canada and from eastern New England (poles D1, D2, D3, D4, D5, and D6 (Table 2) 
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